Second messengers, ion channels and pharmacology of airway smooth muscle.
The airway smooth muscle cell is the chief effector cell governing the control of airway calibre in the human lung. The contractile state of the airway smooth muscle cell is predominantly influenced by the balance of constrictor and relaxant stimuli. Agents such as histamine and acetylcholine cause airway smooth muscle cells to contract through activation of specific cell surface receptors and engagement of signal transduction pathways and/or ion channels. The predominant pathway mediating constriction is activation of phospholipase C, with release of inositol 1,4,5-triphosphate and elevation of intracellular calcium levels. Relaxation is brought about predominantly by stimulation of adenylyl cyclase-coupled receptors (e.g. the beta2-adrenoceptor) resulting in elevation of cell cyclic adenosine monophosphate content. Complex crosstalk occurs between both of these pathways and also ion channels expressed on the airway smooth muscle cell membrane, leading to careful regulation of airway smooth muscle tone. A greater understanding of the mechanisms governing control of these pathways will lead to the identification of novel therapeutic targets which will in turn lead to new agents for the treatment of asthma.